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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polishing 
device which is capable of making a semiconductor 
wafer constant in pressure distribution throughout its 
polishing surface and enhancing in-plane uniformity of 
polishing speed. 

SOLUTION: A polishing device is used for carrying out 
CMP, wherein the device is equipped with a polishing 
pad 93 for polishing a semiconductor wafer 92, an air 
mat 94 composed of fine bags which are hermetically 
filled with air and regularly arranged to support the 
polishing pad 93 two-dimensionally, a pressing 
mechanism which presses the polishing pad 9 against 
the wafer 92 through the intermediary of the air mat 94, 
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and a sliding mechanism which slides the polishing pad 93 and the wafer 92. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the scouring pad which has at least the 1st layer with the field which grinds a processed 
substrate, and the 2nd layer in which the fluid arranged the minute bag by which the hermetic seal was 
carried out, and is characterized by preparing the 2nd layer in the field side where the polished surface 
of the 1st layer is opposite. 

[Claim 2] Said fluid is a scouring pad according to claim 1 characterized by being a gas. 

[Claim 3] Said 2nd layer is a scouring pad according to claim 1 characterized by preparing a minute bag 

in the shape of a sheet. 

[Claim 4] said minute bag ~ abbreviation - the scouring pad according to claim 1 characterized by 
having a fiat top face and a flat inferior surface of tongue. 

[Claim 5] Said minute bag is a scouring pad according to claim 1 characterized by occupying 50% or 
more of field to the field which grinds a processed substrate. 

[Claim 6] Said minute bag is a scouring pad according to claim 1 characterized by occupying 90% or 
less of field 60% or more to the field which grinds a processed substrate. 

[Claim 7] Said minute bag is a scouring pad according to claim 1 characterized by being arranged 
regularly. 

[Claim 8] For said minute bag, the volume of this one minute bag is 3 0.1cm. It is 3 15cm above. 
Scouring pad according to claim 1 characterized by being the following. 

[Claim 9] For said minute bag, the volume of this one minute bag is 3 0.1cm. It is 3 10cm above. 
Scouring pad according to claim 1 characterized by being the following. 

[Claim 10] The scouring pad according to claim 1 characterized by preparing a reinforcement layer 
between said 1 st layer and the 2nd layer. 

[Claim 1 1] Polish equipment characterized by arranging a minute bag in said rotor plate top face in the 
polish equipment which has a means to hold or press a substrate, and a rotor plate. 
[Claim 12] Said minute bag is polish equipment according to claim 1 1 characterized by carrying out the 
hermetic seal of the fluid. 

[Claim 13] Polish equipment according to claim 1 1 characterized by establishing the means which 
carries out the hermetic seal of the fluid in a minute bag to said rotor plate. 

[Claim 14] Said fluid is polish equipment according to claim 12 or 13 characterized by being a gas. 
[Claim 15] Said minute bag is polish equipment according to claim 1 1 characterized by being prepared 
on a sheet. 

[Claim 16] said minute bag - abbreviation the polish equipment according to claim 1 1 characterized 
by having a flat top face. 

[Claim 17] Said minute bag is polish equipment according to claim 1 1 characterized by occupying 50% 
or more of field to said surface of revolution. 

[Claim 1 8] Said minute bag is polish equipment according to claim 1 1 characterized by occupying 90% 
or less of field 60% or more to said surface of revolution. 

[Claim 19] Said minute bag is polish equipment according to claim 1 1 characterized by being arranged 
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regularly. 

[Claim 20] The polish approach characterized by including the process which supplies an abrasive 
material to the process which holds a processed substrate to a substrate attaching part, and the polished 
surface which the minute bag arranged on the rotor plate was prepared, and was established on this 
minute bag, and the process which grinds said processed substrate by rotating said rotor plate and 
pressing said substrate attaching part to said rotor plate. 

[Claim 21] It is the scouring pad which has at least the 1st layer with the field which grinds a processed 
substrate, and the 2nd layer which consists of a fluid attaching part with which the fluid was filled up 
into the interior, and is characterized by a fluid attaching part having many stanchions inside in the 
scouring pad which prepared the 2nd layer in the field side where the 1st polished surface is opposite. 
[Claim 22] Said fluid is a scouring pad according to claim 21 characterized by being a gas. 
[Claim 23] The scouring pad characterized by sealing the gas more than atmospheric pressure at said 
substrate attaching part. 

[Claim 24] Polish equipment characterized by ** by which the fluid attaching part which has many 
stanchions in the interior is prepared in the top face of said rotor plate in the polish equipment which has 
a means to hold or press a substrate, and a rotor plate. 

[Claim 25] The polish approach characterized by to include the process which supplies an abrasive 
material to the polished surface which prepared the fluid attaching part which has many stanchions in 
the process which holds a processed substrate to a substrate attaching part, and the interior prepared on 
the rotor plate, and was established on this fluid attaching part, and the process which grinds said 
processed substrate by rotating said rotor plate and pressing said substrate attaching part to said rotor 
plate. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the scouring pad, the polish equipment using this, and 
the polish approach for performing chemical mechanical polishing (CMP) especially with respect to the 
polish technique used by the production process of a semiconductor device. 
[0002] 

[Description of the Prior Art] In recent years, various ultra-fine processing technology is studied and 
developed for high integration of LSI, and high-performance-izing. A CMP technique is one of the 
techniques currently studied in order to fill the demand of such severe detailed-izing, and is an 
indispensable technique especially in multilayer-interconnection formation processes, such as flattening 
of an interlay er insulation film, metal plug formation, and embedding wiring formation, an embedding 
isolation process, etc. 

[0003] There is homogeneity within a field of a polish rate as one of the most important problems in a 
CMP process. That is, since the polish rate within a field varies owing to the heterogeneity of the 
pressure distribution within the polished surface of a ground wafer etc., the part superfluously ground 
within the same wafer and a part with inadequate polish arise as a result of polish. Since this 
heterogeneity poses a big problem in diameter wafers of macrostomia, such as 8 etc. inches, and will 
have a remarkable bad influence on the yield and dependability of a semiconductor device, it must raise 
the homogeneity within a field of a polish rate more than the former. This is because the thickness 
control of 0.01 -micrometer unit is needed in order to apply a CMP technique to the device manufacture 
process of 0.25-micrometer generations including 256DRAM. 

[0004] Here, the case where CMP is applied to the flattening process of an interlayer insulation film is 
mentioned as an example, and is explained. As shown in drawing 21 (a), after depositing an interlayer 
insulation film 212 in 1 -micrometer thickness on the wafer which has lower layer wiring 21 1 level 
difference of 0.4 micrometers or less, as shown in drawing 21 (b), flattening of an interlayer insulation 
film 212 is performed using CMP. Then, after puncturing contact 213 in order to connect with wiring 
21 1 as shown in drawing 21 (c), the upper wiring 214 is formed. When the amount of average polishes 
by CMP is assumed to be ** 10% about the homogeneity within a field of 0.5 micrometers and a polish 
rate in the above-mentioned process, the interlayer insulation film 212 on the lower layer wiring 21 1 
after CMP will change from 0.45 micrometers to 0.55 micrometers (deltaO.l micrometer) within a wafer. 

[0005] Thickness dispersion of the interlayer insulation film after CMP mentioned above is directly 
linked with dispersion in the contact resistance by dispersion in the RIE over etching time amount at the 
time of contact puncturing, and dispersion of the diameter of contact, and is connected with the fall of 
the manufacture yield of a semiconductor device. Moreover, when CMP is applied to embedding wiring 
formation, the homogeneity within a field of a polish rate is directly linked with dispersion in wiring 
resistance, and is connected with the fall of the manufacture yield of a semiconductor device. Therefore, 
in order to introduce a CMP technique into a VLSI process, it is necessary to raise the homogeneity of a 
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polish rate. Then, in order to raise the homogeneity within a field of a polish rate, various scouring pads 
are proposed, for example, in order to ease the heterogeneity of pressure distribution, there is a method 
of laying a comparatively hard scouring pad on a soft spring material, and securing local display flatness 
(or dishing -- controlling), and raising the homogeneity within a field (JP,58-45861,A, JP,57-23965,A). 
However, the ununiformity of pressure distribution produces all by mechanical properties, such as a 
perpendicular direction of the soft spring material itself, or horizontal rigidity (elastic modulus), and 
there is a limitation in improvement in the homogeneity within a field, moreover, the above - the 
scouring pads (for example, JP,5-285825,A, JP,5-505769,A, etc.) which used the fluid cushion instead 
of the soft spring material are proposed. Such a fluid cushion means raising the homogeneity of a polish 
rate by making distribution of load of a processing side into homogeneity by the principle of a pascal. 
[0006] 

[Problem(s) to be Solved by the Invention] Thus, with the conventional CMP technique, control of 
dispersion in the polish rate in a wafer side was difficult, and there was a problem to which the yield and 
dependability of a semiconductor device fall with the ununiformity of polish. Moreover, it turned out 
that there are the following problems in the scouring pad using the fluid cushion proposed in order to 
raise the homogeneity of a polish rate further. 

[0007] For example, the fluid cushion 224 which enclosed the gas with the bag made from polyethylene 
is attached between the scouring pad 223 of the polish equipment shown in drawing 22 (a), and a turn 
table 225. The polish head 221 and turn table 225 holding the processed substrate 222 It is the processed 
substrate 222 to a scouring pad 223, making it rotate by lOOrpm, respectively, and supplying an abrasive 
material from the abrasive material delivery pipe 227 300 g/cm2 It presses by the load. As a result of 
grinding the processed substrate 222, as shown in drawing 22 (b), the scouring pad 223 and the fluid 
cushion 224 deformed greatly, and there was a problem by which a polish head vibrates or the rotational 
frequency of a polish head or a scouring pad is not stabilized. Moreover, the problem that the 
homogeneity within a field of a polish rate did not improve for the above-mentioned problem, or the 
stability of a polish rate fell was caused. 

[0008] This invention was accomplished in consideration of the above-mentioned situation, the place 
made into the purpose can make regularity the pressure distribution in the polished surface of ground 
substrates, such as a wafer, and it is in offering the polish equipment and the polish approach using the 
scouring pad and this which can raise the homogeneity within a field of a polish rate. 
[0009] 

[Means for Solving the Problem] 

(Outline) The following configurations are used for one mode of this invention in order to solve the 
above-mentioned technical problem. 

[0010] That is, in the scouring pad for performing CMP, this invention has at least the 1st layer with the 
field which grinds a processed substrate, and the 2nd layer in which the fluid arranged the minute bag by 
which the hermetic seal was carried out, and is characterized by preparing the 2nd layer in the field side 
where the polished surface of the 1st layer is opposite. 

[001 1] Moreover, this invention is set to the polish equipment for performing CMP, has the means and 
rotor plate which hold or press a substrate, and is characterized by arranging a minute bag in said rotor 
plate top face. 

[0012] Furthermore, the polish approach of this invention is characterized by including the process 
which supplies an abrasive material to the process which holds a processed substrate to a substrate 
attaching part, and the polished surface which the minute bag arranged on the rotor plate was prepared, 
and was established on this minute bag, and the process which grinds said processed substrate by 
rotating said rotor plate and pressing said substrate attaching part to said rotor plate. 
[0013] The following configurations are used for other modes of this invention. 

[0014] That is, in the scouring pad for performing CMP, this invention has at least the 1st layer with the 
field which grinds a processed substrate, and the 2nd layer which consists of a fluid attaching part with 
which the fluid was filled up into the interior, prepares the 2nd layer in the field side where the 1st 
polished surface is opposite, and is characterized by a fluid attaching part having many stanchions 
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inside. 

[0015] Moreover, this invention is characterized by preparing the fluid attaching part which sets to the 
polish equipment for performing CMP, has a means to hold or press a substrate, and a rotor plate, and 
has many stanchions in the interior to the top face of said rotor plate. 

[0016] Furthermore, the polish approach of this invention is characterized by to include the process 
which supplies an abrasive material to the polished surface which prepared the fluid attaching part 
which has many stanchions in the process which holds a processed substrate to a substrate attaching 
part, and the interior prepared on the rotor plate, and was established on this fluid attaching part, and the 
process which grinds said processed substrate by rotating said rotor plate and pressing said substrate 
attaching part to said rotor plate. 

[0017] (Operation) In this invention, in order to support a scouring pad, the fluid attaching part is used 
instead of the conventional soft spring material. Here, by using a fluid attaching part since a pressure 
becomes equal all the points in a fluid, to the polished surface-ed of a ground substrate, scouring pads 
are all points and the fluid in the sealed container is pressed by the equal pressure. Moreover, since 
deformation of the fluid attaching part at the time of making a scouring pad press and rotate a processed 
substrate by preparing a stanchion in the interior of the fluid mat which has arranged the minute bag 
which carried out the hermetic seal of the gas fluid to the interior, or a fluid attaching part as a fluid 
attaching part can be made small, rotation of the scouring pad maintenance board and the sample 
maintenance board can be stabilized. Consequently, the homogeneity within a field of a polish rate can 
be raised and it becomes possible to contribute to the improvement in the manufacture yield of a 
semiconductor device etc. 
[0018] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with 
reference to a drawing. 

[0019] (Operation gestalt 1) Drawing 2 is the sectional view showing the outline configuration of the 
polish equipment concerning the 1st operation gestalt of this invention. 

[0020] 21 in drawing is pivotable, in a sample, the sample holder in which a vacuum chuck is possible is 
shown, and the ground substrate 22 is held by this sample holder 21 . Under the sample holder 21, a 
scouring pad 23 is formed in a front face, and the cushion 24 made of soft polyvinylchloride resin which 
filled up the interior with water is installed on the surface plate 25 made from SUS. 
[0021] Housing 25a is prepared in the flank of a surface plate 25, and, thereby, the turn table 25 has 
become what equipped ****** with concave structure. And the concave structure has the depth into 
which the cushion 24 which has a scouring pad enters. Moreover, it is possible to make the height of 
housing 25a high, to accumulate an abrasive material in the case of polish, and to also make a scouring 
pad immersed. Furthermore, the circular motion and eccentric small-circle movement are possible for a 
surface plate 25. 

[0022] Around the sample holder 21, the dummy pressurization device 26 for pressurizing the whole 
polished surface surface of a scouring pad equally, and preventing big deformation of a cushion 24 is 
arranged so that movement of the sample holder 21 may not be barred. The piping 27 for abrasive 
material supply is prolonged to the upper part of a turn table 25, and control of the abrasive material 
amount of supply is more possible for it than an abrasive material tank (un-illustrating). It covered in 
1 .1mm pitch, and the slot with a width of face of 1mm was formed in the scouring pad in the shape of a 
grid, and the thing of 1cm angle and the foaming polyurethane structure of magnitude with a thickness 
of 1 .3mm was made and used for it. 

[0023] Next, the cross-section configuration of the ground substrate used for drawing 1 with this 
operation gestalt is shown. If this is explained in order of a production process, as first shown in drawing 
I (a), about 1 micrometer of silicon oxide 2 will be formed on a silicon substrate 1, and puncturing 2b 
with a width of face [ of 0.4-10 micrometers ] and a depth of 0.4 micrometers slot 2a for wiring and for 
connection wiring etc. will be formed in the front face of this silicon oxide 2 according to the usual 
lithography process and a reactive-ion-etching process. Subsequently, as shown in drawing 1 (b), about 
50nm of TiN film 3 is formed by the direct-current magnetron sputtering method, and about 600nm of 
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Cu film 4 is succeedingly formed by the direct-current magnetron sputtering method. The equipment 
shown in said drawing 2 performed CMP using the substrate created as mentioned above, the Cu film 
[ surpluses / other than slot 2a and aperture 2b ] 4 was removed, and Cu slot wiring and Cu plug were 
formed. 

[0024] What added the hydrogen peroxide to the glycine water solution was made to distribute a silica 
particle as an abrasive material, and what added benzotriazol (it abbreviates to BTA hereafter) as 
inhibitor further was used. 

[0025] CMP was performed about the sample of drawing 1 using above equipment. It was made for the 
temperature of the abrasive material accumulated on the surface plate 25 and the surface plate 25 to 
become fixed at 25 degrees C at the time of polish. Other polish conditions carried out the circular 
motion of polishing pressure force 300 gf/cm2, a surface plate 25, and the sample holder 21 by 
rotational frequency 60rpm. In addition, the room temperature was 25 degrees C. 
[0026] The value of a part for about 120nm/in the average polish rate of Cu film at this time was 
acquired. Moreover, the polish rate of the TiN film was a part for about 30nm/. Moreover, dispersion in 
the polish rate in a wafer side was very small, and that whose homogeneity within a field when using 
conventional polish equipment was ** 1 5% has been improved to **4% by using the polish equipment 
of this invention. The homogeneity within a field was searched for by (Max-Min)/(Max+Min)xl00 
(however, 10mm of wafer circumferences is removed.). Moreover, same evaluation was performed in 
subsequent examples. 

[0027] In addition, as a modification of this operation gestalt, as a sectional view is shown in drawing 3 
(a) and a top view is shown in drawing 3 (b), it is also possible to lay two or more sample holders 21 on 
a cushion 24, and to grind two or more ground substrates 22 to coincidence. 

[0028] (Operation gestalt 2) Drawing 4 is the sectional view showing the outline configuration of the 
polish equipment concerning the 2nd operation gestalt of this invention. 

[0029] 91 in drawing is pivotable and the sample holder in which a vacuum chuck is possible is shown 
for the sample, and the processed substrate 92 turns a polished surface down, and is held by this sample 
holder 91, and it is pressed with it by the scouring pad fixed on the pivotable surface plate 95 made from 
SUS. Here, the side which a scouring pad has the fiinction in which the contact surface side of the 
processed substrate 92 holds an abrasive material, and is fixed to a surface plate is constituted by the 
minute bag (air cell) of a large number which put air into the interior. 

[0030] Drawing which looked at the air cell used by this example from the top face is shown in drawing 
5 . In this example to a contact surface side with a processed substrate 1 .3mm in thickness The diameter 
of 31mm for which the air of atmospheric pressure was enclosed with the side fixed to a surface plate 
inside, using firing polyurethane, height of 13mm, volume: It is the surface ratio (when it sees from a 
top face) of the eel section about the eel of 3 8cm. The mat with which it covered regularly so that the 
rate that the eel section occupies in a mat might become 70% was used. 

[0031] The sample in which the level difference of silicon oxide is formed was ground using this 
equipment, and it evaluated about the homogeneity within a field of a polish rate. As an abrasive 
material, the thing which made water distribute cerium oxide 1% of the weight was used. When what 
was ** 10% when current and the polish unit (IC-100/SUBA-400: Rodel Nitta make) generally used 
were used for the variation in a polish rate used the scouring pad of this operation gestalt, **3% or less 
and a very good value were acquired. 

[0032] (Operation gestalt 3) Drawing 6 is the sectional view showing the outline configuration of the 
polish equipment concerning the 3rd operation gestalt of this invention. 121 in drawing is pivotable and 
the sample electrode holder in which a vacuum chuck is possible is shown for the sample, and the 
processed substrate 122 turns a polished surface down, and is held by this sample electrode holder, and 
it is constituted so that it may be pressed by the scouring pad 123 fixed to the fluid cushion 124 on the 
pivotable surface plate 125 made from SUS. 

[0033] The fluid cushion 124 is the structure which has structure to the stanchion of yarn with the cloth 
which knit yarn, rubber is infiltrated into the cloth of the periphery section and secures airtightness, 
sends in air and can carry out the airtight of it from the air supply opening 131. Drawing which looked at 
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the scouring pad 123 and the fluid cushion 124 from the top face is shown in drawing 7 . 
[0034] The sample which has the level difference of silicon oxide on a 8 inch wafer was ground using 
this polish equipment, and it evaluated about the homogeneity within a field of a polish rate. The 
pressure inside a fluid cushion is 1 .2kg/cm2. It carried out and the scouring pad made from the foaming 
polyurethane of this top face was fixed. As an abrasive material, the thing which made water distribute 
cerium oxide 1% of the weight was used. The processing pressure force set rotational speed of 
0.3kg/cm2, the sample electrode holder 121, and a turn table 125 to lOOrpm. 

[0035] When the polish equipment which fixed the scouring pad made from foaming polyurethane on 
the usual surface plate is used, the homogeneity of a polish rate **10%, When the polish equipment 
which fixed the scouring pad made from foaming polyurethane on the conventional fluid cushion (there 
is no stanchion in the interior and 1 .0kg/cm2 atmospheric air is sealed) is used When what was **25% 
used the polish equipment of this invention, **4% or less of homogeneity which was very excellent was 
acquired. 

[0036] Why the homogeneity within a field of the polish rate which was excellent by using the polish 
equipment of this invention as mentioned above is acquired can be considered as follows. With the 
conventional fluid cushion, when the pressure inside a fluid cushion became higher than atmospheric 
pressure, the scouring pad deformed greatly. That is, when the pressure inside a fluid cushion was 
enclosed beforehand more highly than atmospheric pressure, or when a processed substrate was pressed 
to a scouring pad, the fluid cushion deformed greatly and there was a problem that a polish head did not 
vibrate or the rotational frequency of a polish head or a scouring pad was not stabilized during polish by 
it. Consequently, the distribution of load of a processing side became an ununiformity, and the 
homogeneity within a field of a polish rate got worse. However, by preparing many stanchions in the 
interior of a fluid cushion like this invention, even if the pressure inside a fluid cushion became higher 
than atmospheric pressure, deformation of a scouring pad could be prevented. That is, the pressure 
inside a fluid cushion can be beforehand enclosed now more highly than atmospheric pressure. 
Consequently, since deformation of a fluid cushion was controlled even if it pressed the processed 
substrate to the scouring pad, the problem that a polish head does not vibrate during polish or the 
rotational frequency of a scouring pad is not stabilized by the polish head was solvable. Therefore, the 
distribution of load of a processing side became homogeneity, and the homogeneity within a field of a 
polish rate improved. 

[0037] In addition, in this operation gestalt, although the fluid cushion which wove yarn and equipped 
the interior with the stanchion was produced, when it was the structure which can control the 
deformation when pressing a fluid cushion by a septum etc., for example, the same effectiveness was 
acquired. 

[0038] Moreover, in this operation gestalt, although air was enclosed with the interior of a fluid cushion, 
even if it enclosed gases, such as nitrogen and oxygen, the same effectiveness was acquired except air. 
Moreover, gaseous one had [ the fluid enclosed with the interior ] the homogeneity within a field better 
than liquids, such as water. Furthermore, when the pressure of the gas enclosed with the interior of a 
fluid cushion was made below into the atmospheric pressure + processing pressure force more than 
atmospheric pressure, the most excellent homogeneity within a field was acquired. 
[0039] Furthermore, in this operation gestalt, although air was enclosed with the interior of a fluid 
cushion, even if it established a means to control the pressure of a fluid without enclosing air, the same 
effectiveness was acquired. 

[0040] (Operation gestalt 4) Drawing 8 is the sectional view showing the outline configuration of the 
polish equipment concerning the 4th operation gestalt of this invention. 221 in drawing is pivotable and 
the sample electrode holder in which a vacuum chuck is possible is shown for the sample, and the 
processed substrate 222 turns a polished surface down, and is held by this sample electrode holder, and 
it is pressed with it by the surface plate pad 232 fixed on the pivotable surface plate 235 made from 
SUS. Here, the side which a scouring pad has the function in which the contact surface side of the 
processed substrate 222 holds an abrasive material, and is fixed to a surface plate consists of mats which 
consist of an air cell of a large number which put air into the interior. Vertical x horizontal: 10x10 to 
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55x5 5mm, height which have enclosed the air of atmospheric pressure with the side which uses 1.3mm 
in thickness, and foaming polyurethane 223, and by which a surface plate is fixed to a contact-surface 
side with a processed substrate in this example inside: 10mm and volume: l-30cm3 The mat 224 which 
consists of a eel made from polyethylene which became independent, respectively was used. Drawing 
which looked at the scouring pad from the top face is shown in drawing 9 . 

[0041] The sample by which the level difference of silicon oxide was formed on the 8 inch wafer was 
ground using this scouring pad, and it evaluated about the homogeneity within a field of a polish rate. 
As an abrasive material, the thing which made water distribute cerium oxide 1% of the weight was used. 
The relation between the volume of an air cell and homogeneity is shown in drawing 10 . For the 
homogeneity of a polish rate, what was ** 10% when the scouring pad 232 made from foaming 
polyurethane was used by the monolayer is foaming polyurethane, vertical x horizontal: 3 9x3 9mm, 
height: 10mm, and volume: 15cm3. When the scouring pad which consists of a mat which consisted of air 
cells was used, **10% or less of homogeneity was acquired. Furthermore, the above-mentioned foaming 
polyurethane, and vertical x horizontal :32x32mm, height: 10mm and volume: 10cm3 When the scouring 
pad which consists of a mat which consisted of small air cells was used, the homogeneity of **5% or 
less which was very excellent was acquired. In addition, the volume of an air cell is 3 0.1cm. When it 
was the following, the problem was in the endurance of an air cell. 

[0042] As mentioned above, it is thought that it is the result of having improved the distribution of load 
in the processing side of a processed substrate that the homogeneity within a field of a polish rate 
improves by making area of an air cell small since vibration of a polish head can be prevented by 
making area of an air cell small, or since rotation of a polish head and a scouring pad is stabilized. 
[0043] (Operation gestalt 5) Drawing 1 1 is the sectional view showing the outline configuration of the 
polish equipment concerning the 5th operation gestalt of this invention. 221 in drawing is pivotable and 
the sample electrode holder in which a vacuum chuck is possible is shown for the sample, and the 
processed substrate 222 turns a polished surface down, and is held by this sample electrode holder, and 
it is pressed with it by the scouring pad fixed on the pivotable surface plate 225 made from SUS. Here, 
the side which a scouring pad has the function in which the contact surface side of the processed 
substrate 222 holds an abrasive material, and is fixed to a surface plate consists of mats which consist of 
an air cell of a large number which enclosed air with the interior. In this example to a contact surface 
side with a processed substrate 1.3mm in thickness The diameter for which the air of atmospheric 
pressure was enclosed with the side fixed to a surface plate inside using foaming polyurethane 223 : 
31mm, Height: 13mm and volume:9.8cm3 The mat 224 which arranged the cylinder-like eel made from 
polyethylene so that the surface ratio (rate that the eel section occupies in a mat when it sees from a top 
face) of the eel section might become 72% was used. Drawing which looked at the scouring pad from 
the top is shown in drawing 12 . 

[0044] The sample by which the level difference of silicon oxide was formed on the 8 inch wafer was 
ground using this scouring pad, and it evaluated about the homogeneity within a field of a polish rate. 
As an abrasive material, the thing which made water distribute cerium oxide 1% of the weight was used. 
When what was ** 10% when the scouring pad made from foaming polyurethane was used for the 
homogeneity of a polish rate by the monolayer used the scouring pad of this operation gestalt, **3% and 
a very good value were acquired. 

[0045] As mentioned above, the direction which used the scouring pad of the structure shown in the 5th 
operation gestalt of this invention Although the reason whose homogeneity within a field of a polish rate 
improves rather than the scouring pad of the structure shown in the 4th operation gestalt of this 
invention is not clear, since the direction of the structure shown in the 5th operation gestalt of this 
invention is vacant as for spacing of a eel and a eel It is thought that it is because the effectiveness of 
being hard to get across to the eel which deformation of the pad under polish and vibration adjoined, 
consequently preventing vibration of a polish head is high. Or the effectiveness of stabilizing rotation of 
a polish head and a scouring pad is considered to be because for it to be higher. 

[0046] Next, it investigated about the relation between the surface ratio of the above-mentioned eel, and 
the homogeneity within the field of a polish rate. The magnitude of a eel is 3 diameter :31mm, 
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height: 13mm, and volume of 9.8cm. It is cylindrical and the surface ratio of a eel was changed to 50 - 
100%. The obtained result is shown in drawing 13 . As shown in drawing 13 , the value at 60 - 90% of 
surface ratio of a eel with the best homogeneity within a field was acquired. The optimal eel surface 
ratio shown here changed with the configuration of a eel, the flexural rigidity of the ingredient used for 
the processed substrate side, and the loads of a processing side, respectively. Thus, it is thought that the 
reason the respectively optimal eel surface ratio changes with the configuration of a eel, flexural 
strength, and loads is for the distribution of load applied to a processing side with eel surface ratio and 
flexural strength to change since how to the eel which deformation of the pad under polish and vibration 
adjoined according to the configuration of a eel and the load to be transmitted changes. Moreover, as 
shown in drawing 20 , the same effectiveness was acquired between foaming polyurethane 223 and a 
mat 224, for example through the thin stainless plate 230 with powerful flexural strength. 
[0047] Next, it replaced with the foaming polyurethane used for the processed substrate side, and using 
the scouring pad using a nonwoven fabric with a thickness of 1mm, mirror polishing of a 8 inch Si wafer 
was performed, and it evaluated about the display flatness (TTV:TOTAL THICKNESS VARIATION) 
of a wafer. As an abrasive material, the colloid silica powder slurry (PHI 1) was used. By the above- 
mentioned scouring pad monolayer made of a nonwoven fabric, display flatness was able to be set to 1 
micrometer or less, when what was 3 micrometers or less used the scouring pad of this operation gestalt. 

[0048] In addition, in the above-mentioned operation gestalt, the air cell of structure as shown in 
drawing 14 (a) - (c) was used. It is the air cell which the air cell to which the air cell made from one 
apparatus polyethylene with which the air of an atmospheric pressure was enclosed, and (b) stuck by 
pressure and produced the sheet made from polyethylene of a bilayer, and (c) stuck the sheet made from 
polyethylene of three layers by pressure, and produced (a). The endurance of an air cell excelled (a) in 
(b) and the (c). Moreover, endurance was able to be raised by adding vinyl acetate in polyethylene. 
Moreover, it was better for endurance for the field of the upper and lower sides in the condition which is 
not pressed that it was shown in the operation gestalt 5 from the configuration shown in the operation 
gestalt 1 to be abbreviation flatness. 

[0049] Moreover, in this operation gestalt, although foaming polyurethane or a nonwoven fabric was 
used for the processed substrate side of a scouring pad, even if it used ingredients, such as a vinyl 
chloride and polyethylene, the same effectiveness was acquired, for example. Moreover, the same 
effectiveness was acquired even if it performed dimple processing to the above-mentioned ingredient. 
Furthermore, the same effectiveness was acquired even if it gave the abrasive material maintenance 
function to the air cell section. 

[0050] (Operation gestalt 6) Drawing 15 is the sectional view showing the outline configuration of the 
polish equipment concerning the 6th operation gestalt of this invention. A turn table is constituted by 
fixing the nonwoven fabric 228 which infiltrated the rubber which has the shape of toothing on the 
pivotable surface plate 225 made from SUS with the stationary plate 229 made from SUS, and a screw 
230. Thus, the air cell which sealed the air of atmospheric pressure on the surface plate 225 made from 
SUS is produced by fixing the nonwoven fabric 228 into which rubber was infiltrated with the stationary 
plate 229 and the screw 230 on the surface plate 225 made from SUS. Polish of a processed substrate is 
performed by pressing a processed substrate to a scouring pad 223, fixing the scouring pad 223 holding 
an abrasive material, and supplying an abrasive material on this turn table. Drawing which looked at the 
scouring pad 223 and the turn table 225 from the top face is shown in drawing 16 . 
[0051] It sets to this example and is diameter:31mm, height: 13mm, and volume:9.8cm3 on the surface 
plate made from SUS. The turn table which produced the cylinder-like air cell so that the surface ratio of 
the eel section might become 70% was used. Moreover, foaming polyurethane 223 with a thickness of 
1 .3mm was used for the scouring pad. 

[0052] The sample which has formed the level difference of silicon oxide on the 8 inch wafer was 
ground using this equipment, and it evaluated about the homogeneity within a field of a polish rate. As 
an abrasive material, the thing which made water distribute cerium oxide 1% of the weight was used. 
When what was ** 10% when the surface plate of this invention was not used for the homogeneity of a 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/31/2006 



JP,09-097772,A [DETAILED DESCRIPTION] 



Page 8 of 8 



polish rate used the turn table of this operation gestalt, **3% or less and a very good value were 
acquired. Moreover, as shown in drawing 19 , even if it attached the fluid supply means 232 in the air 
cell and attached the bulb or check valve 231 for carrying out the hermetic seal of the air cell, the 
similarly excellent effectiveness was acquired. 

[0053] In addition, this invention is not limited to each operation gestalt mentioned above. In an 
operation gestalt, although silicon oxide was used as a ground object, not only in silicon oxide but all 
ingredients, such as Cu, aluminum, and Pori Si, W, and Ru, this invention is effective. However, the 
homogeneity within a field of the polish rate obtained and a polish rate changes with the abrasive 
material maintenance capacity of the ingredient used for a processed substrate side, the classes of 
abrasive material, etc. 

[0054] Moreover, in the operation gestalten 4-6, although the eel which enclosed atmospheric pressure 
air with the interior was used, when the interior of a eel was not only air but a gas, and a liquid, the same 
effectiveness was acquired. However, homogeneity was superior to the eel with which the way of the eel 
which enclosed the gas enclosed the liquid. Moreover, the result with the one [ somewhat higher than 
atmospheric pressure ] good [ the pressure of the sealed gas ] was obtained. 

[0055] Moreover, in these operation gestalten 4-6, although the air cell of the same configuration was 
used, as shown in drawing 17 and 18, the scouring pad used combining the eel with a large diameter and 
the eel with a small diameter or effectiveness with the same said of a turn table was acquired. 
[0056] Moreover, although the air cell made of a nonwoven fabric into which the product made from 
polyethylene or rubber was infiltrated was used, this invention was not limited to these, but the same 
effectiveness was acquired when the expansion coefficient at the time of adding a desired load was less 
than 10%. 

[0057] In addition, in the range which does not deviate from the summary of this invention, it can 

deform variously and can carry out. 

[0058] 

[Effect of the Invention] As explained in full detail above, the pressure distribution in the polished 
surface of ground substrates, such as a wafer, can be made regularity by preparing the fluid attaching 
part which supports a scouring pad superficially according to this invention, the homogeneity within a 
field of a polish rate can be raised, and it also becomes possible for this to contribute to the manufacture 
yield of a semiconductor device, the improvement in dependability, etc. 
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[0036J_b£U:J:o t*^BB<7)i5fegB5:fflv^ 

tt. &0<k 0 *. S C fc l> . t&fcOs&tt:? -y ^ 
3 y-Hi, -y ^ 3 vftMff)E3iifij&E.Z 9£< 

S'a yrt»OE*£?tf>*«EJ: 9*<»ALfci«\ 

#*£<£UU -enfci^T, ffiaS+fciJW^ F** 

a»ufc 0 . we^-y K^we/^y H^EwafcWBeu 

nmzWL*f>Mkftz>z. t IZX 0 . sEtt? -y ^ 3 Vrt 
WflEfltf^SlEJ: 0 ft< =5r^T t^^-y HOS^Sr 
BSit-f h Z t tfX-% fc. 0 , -y 
3 yrtSJoE**^ 4Wc»E«l: *)&<$IXT% h X o 

L*j&»ofc p |8]B JfB^-r§ Z t 

ffx-ttc. lizpix. toxmmm^^-^ 

[0037 3 =5rfc. *IOBKB(ctiV^tt, ^^Sio-c 
HT. k'fc «t 0 v ^ 3 > * J¥E L t&wm 

immx-% iimx-bMmmzmktmctit:. 
[0 0 383 ttz, ^mtmmiz^xit, imvvis 

^H4* J J:^o^. rm^-y^sy^cWA 
A^EJJLh. A^E+^DlE^ililT 

turgid, mwxtzmm-mm^titz. 
[0039 3 z^z. xmimmizio^xit. a*^-y 

a#^E^i ^mrnix t <?> 

[00403 (mmm4 > asti, *^^m4^n 

4. H4"2 2 1(i. EIK'nirrKfl^Uffif'+'y^TWB 

r»Wiai«2 2 2tl»f«lB*Tfc:LTfil»**l. 0« 
"Ttg^S U S|?^i2 3 5±K|iJg$*lrt:5g£/N-.y H 2 
3 2lcffff§ii|,«J:5K<ir^Tv^. ZZX. mW*v 

mmm.2 2 2<vmmmmmMtmt& 



(6) 



ftlPH 1 9-9777 2 



C WSl. 3mm. JKSjK'J?1'*;'223£JBV\ 

AS»xfl|: 10X1 0*^5 5X5 5mm. iS£ : 1 
0mm, 1-3 0 cm 3 CDZtl?tlM3Llti#V 

[0 04 1] :«A7FiBUT, 

Tfei, ItfC* 'J '/•AfryKfe: 1 tcOSrffl 
Hfc. xr— fe/K^8[fc^Htfc<0R|f*^Hl Ofcij* 
t. ffig&JgO^Hifei, ffeffrKy^I^y&fiDflTSA 
•y F2 3 2 £*«TJflvtf:*£fc«:± 1 0%T&-3 7tt> 
m&W^fyt. MX®: 3 9X3 9mm, 
JUS : 1 0 mm, ft« : 1 5 c m 3 <Dxr~fe^fc <fc 0 
f»£$*utv>y h i y&£ffi&A-.y F*JHvvfc»£(c 
tt. ±10%OTO%H4tf { #£:hJt. ±IE» 
WW+JVtVt. ®X%: 3 2X3 2mm, ft£ : 1 
0mm,*S: lOcmS X O'Jv^XT— \t)Vhfrt> 

fti>, xr— feA*5fHS#0. lcm 3 OT^'t, xr 
[0 04 2] IMVtzXHz. xr— fe^PBt*/hS 

< ts £ t tj: y weaLK^B^Ht^i-r* <o 

'vy F<7)H!&£B&±T£!>7ttf>, fcSVHi. ifflg^-yF 

«t 7 FoEMEA^j&tsfcftt. mwmfccom 

[0043] (mi&BB5) HI Hi, *m<7)m5?> 

4 . H4» 2 2 1 tt. EMPTfflrCWfl£*£** 7 ?*Tffi 

T«ffia»R2 2 2{iliff»HI*Tfc:LT«»S<i. [Dig 
^Tfg=5r S U SS^S2 2 5±fcWSilfcW»/'Cv Ft: 
WEEZtLhZolzZ^X^Z . ££T, fS^ 7 KB, 
tt*&9ffiK2 2 2<OgMS!ffi{fll7W®ffJ£«m-6«8&£ 
*U *fc. £9£fe:[II£$ixS»i, rt»{c2SR£*fA 
Lfc^awxr— fe;k&»4.*4"7«y FJ: "JflWSfiTV^ 
4. *Wfc«fe:*JV^ti. 1WI««iO&84fflllfe:, 
WS1. 3mm, ^S^U^l^^y2 2 3S:fflV\ 

fi : 3 1mm, it£ : 1 3mm, ft*? : 9 . 8cm 3 CO 

tjlfcn*, -fe/l^#v-y F+TiSASW^) #7 2%iz 
J: dtSRLfcv-y h 2 2 4 trffl^fc. F 



£xfr<o£*:0£01 2 feSitt. 
[0044] i«f«A7 FSrffiWC, 8-f yf>xA 

fflv^fc. J9fe^Jgco%H4fe4. ^^y^W^>-i!c0Sf 
g^'-y F*JWrfl§v*fc*&fctt± 1 0%TS>o^t(0 
*2O«B»<08F*'<-5' F*fflV^^tH±3%fc 

[0045] jdcufciac, *»»<o»5<ojWt«n 
Hi«e©t*t^Ji<o^N-.y F«t y tmmmmwmft 

OHJlM^tfSii^tf-tr^ coraiBfei^v > 

■tMZfch *} t < < , -ecO^m, fff^- -y F <Dfi»j£K 
ihtSJilftjftWv^ftTftSfc^ifeiii. 

[0046] mz. iMi&wwmittmmimemft 

: 3 1 mm, : 1 3 mm, *W9. 8 cm 3 COR 

tt«c-e* 0 , -b/uoifflut* 5 0~io o%4t®fl:S 
#^>^^Sr, 01 3fe:^t. 01 3fe:^tJ; 
5tfflrt^-tt«. -b;K?5ffi«Jt6 0-9 0%Tfti>^ 

ibWSSfttS«*«. ±>v<r>mk. itfiferJ: ysf^+co 

tifcft. ttz. -t^raatJt, fttf^gfeij; yjoxffife: 

a&»*ff***3WM:t4fc«>T*4i:#ii9*l*. * 
fc, H2 0tC*tJ:3t:. ^^y7^^y2 2 3i:V 

•y h 2 2 4 fco^fe;, mmsLi^mum^ry 
[0047] mz, tmsmmizm^m&ittj^u 

fyiZftlZBZ 1 mmff^tm^m^timm^'y fs- 

fflv^-c, 8^>f-s i ±s\<mmm&fi^\ 

AOTfflS (TTV : TOTAL THICKNESS VARIATION ) fe: 

*X7'J- (PH 1 1 ) S-fflv^. ^FJfiSfei, ±15f« 
Wmm^-v Hm*Tfei3MmiyT-C^o^i><7)* { , * 
jOUBIDKOWe^-y Ftffl^3t*-&fctt. 1 /umOTfe: 

[0048] ^rfc. ±§aHS6»::i5Vvai, 0 1 4 
( a ) ~ ( c ) iZ7Fct£o%:ffik<DX.T ■ -fe^ffl^ 

wy^xr • -fe^, ( b ) ti, uiotfyxf-uygiv 

-Ftff»LTfWILfcxr • -fe/I'. ( c ) ti, H1<0 



(7) 
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**. xr ■ -fe;K3WAtttt. ( a ) «k 0 ( b ) . 
(c) <Vtiim\X^tz. ttz. sKUxf-uyfc:»Mf 

X% -> tiUmjK&tfXfri fc. 

[0049] ttc. xmmmz&^xte. »wf 
m^Ktf. mm. sfcexn,. ^'JIf^y^tM 

[00 50] (IISS^6) 01 5kL #?STO£6<0 

[lI«^tg=5rSUS^gg2 2 5±tI!!] 
fl^^W-f.2»d'A^#?l$-)i-7t^^2 2 8^. SU 
SK@^S2 2 9 t^i/'2 3 0 b lz J: OHSt-S- fctc 
iOlfJ&SixS,, iOiaic. E5&t£2 2 9i*>-"2 3 
0 T'r/A^tStf/^IW 2 2 8 £ S U SIM2 
2 5±tHS-rS^i:^J:-5T. SUS§«2 2 5± 

m^-y h'2 2 3 £H£U et#J£«&L&*^« 

mwL&mm^'v V2 23izw]±-t&ztiz£ off^ 

Sf^-y F 2 2 3 tWlS^Si2 2 5 £_LH*»&I. 
£05:01 

[005 1] J&tttfflC&V VCMU S U S 
g: 3 1mm. iS§ : 1 3 mm fleft : 9. 8 cm 3 <7) 

ti. SSI. 3mm<0fH&iry?U*y2 2 3£JHU 

fc. 

[00 5 2] icOSUBSrfflV^Ts 8^yf-)iAi(;y 

(Ctt± 1 0%T*-?^i(0** s *£tt$JBaBftS££& 

fc. 01 9&ZtX$£s 17- b;nca£«cfi8& 
#S2 3 2 fcSXOWt, xr— fe^Sr^^iht *fc*> 
*VW7*fc«3fijt#2 3 1 fcKOfWtfcBBHcWi 

[ 0 0 5 3 ] *«Wtt±aLfc#iai5«!BfclR£ 
•f , C u , A l , jjry s i , w, RutS*>*&»9>SWB 



[00 54] Hi6J$g4~6t::i$Vva±. 

[0055] tit. ztihcrmmmm^e^za^x 

[00 56] tf'Jxf-H'SS. £>!AH±:fA£# 

[0057] *»H^)St*3»IRL ! 3rV>«H 
[0058] 

[Hi ] ll*M{cfiMLfc«EBfei6«<0BfiiJB«**t 
XSG9. 

[H2 ] m 1 ^Hfi^©t^fc^We^a^KB&^^ 
^-TBrffiH. 

[H3 ] $ 1 tOUJ^SI^S^W^SSB&fll^Sr^-riBriS 
Hfc^ffiHo 

[H4 ] MI20lllim(cfli9«mMI«>MHM» 
^■fBfffiH. 

[H5 ] ^nmmmzmh^r&v'i-vviim 

^•TBfffiH. 

[H7 ] ^3<OHS6^JSKt5^X7-b^.y h^±B 
*^l.itH. 

[H8 3 ^4^HS(|^^ll^l»W^a^»B&«l«$r 
^•TBrffiH. 

[H9] »4<^ai9gJBlcJ3tt4x7-fe^v 1 yh^±IB 

*^£3t0. 

[Hi o] &A<v$mBm&mt*)v<mnt*H& 

[011] «5Oldt^niCffi^£9f^gS<0flP«ffii£ 
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[01 21 S5(?)»S(:fc(«x7t;P77 h£± 
ffi*>£>jl*:0. 

[014] ^50Hm®(=fcttl>7y MSJt^P^. 
0. 

[Hi 53 me^mmm^hmmmmcomm^ 
[Hi 6] mnmrnm^mh^Tiziv^v h*± 

ffla^Jt/cH. 

[Hi 7] xmwmmmmzmmmm.m 
[Hi 8] *^Bj^ffi<5DH^stjDtti>xr-fe^-7.y 
(Hi 93 ^mcomcommmm^bmmmw.m 
[H2 o ] xmcomommmmfr mmm.com 



[H2 1 ] »«iJffl^TMUJIi«« 
BrH0. 

[H2 2 ] mmmmcom^m^Tjki-mmm. 
2h-wmmu 

3- TiNK 

4- Cuffit 
1 

1 2-tM9HS££ 
1 K 

1 5-Efg£ffi 



(HI ] 



[H2] 



2b 2a 



(a) 



4 

+^2 



<b) 



22 ^ 



26 

4- 



rK-25a 
24 



25 



4 



(c) 



— 2 



[H4 3 



.97 



93 



[05] 




.96 



C_3 



(9) 




(10) 
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[012] 



[013] 




100 



[014] 



II 5] 



3—223 



^230 
..229 



juuuuuuuuuuinjinjuuuinjuiJUK228 




,^229 



[016] 



[018] 



(11) 



#K¥9-977 72 



[017] [0193 




(12) 



=81^9-9777 2 



[122] 



221 



227 
222 



223 



(Q) 



-224 
-225 



Q IL,227 
221 <_>222 223 



-225 



(72) SUU 

»^JH!iJi|i€ttj#Eti;i|Bn2«tft 
(72) m* wm vm 



